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Serious*  leaks  through  the  dam  and  along  the  interface  between  the  dam 
and  its  foundation  were  noted.  There  was  overall  deterioration  of  the  concrete 
and  masonry  sections.  A  void  near  the  top  of  the  masonry  section  provides 
evidence  of  past  overtopping.  Stability  analyses  performed  for  the  structure 
Indicate  that  under  extreme  loading  conditions  ice  loading,  V  FMF.  PMF  safety 
factors  against  both  sliding.  and  overturning  arc  unacceptable  (below  1.0). 

Using  the  Corps  of  Engineer1 s  Screening  Criteria  for  the  initial  review 
of  the  spillway  adequacy,  it  Has  been  determined  that  the  structure  would 
be  overtopped  for  all  storms  exceeding  4%  of  the  Probable  Maximum  Flood  (PMF)  . 
Due  to  the  condition  of  the  structure,  it  is  questionable  as  to  vihether  it 
could  withstand  a  substantial  flow  over  the  crest.  Therefore,  a  flood-wave 
analysis  was  performed.  This  analysis  indicates  that  in  the  event  of  a  com¬ 
plete  breaching  of  the  dam  water  surface  levels  downstream  could  reach  depths 
which  pose  significant  danger  to  residents.  The  spillway  is,  therefore, 
adjudged  as  seriously  inadequate. 

Due  to  the  serious  nature  of  the  deficiencies  on  this  dam,  it  is  rec¬ 
ommended  that  as  soon  as  possible,  the  water  surface  in  the  lake  be  lowered 
to  a  level  at  least  10  feet  below  the  top  of  the  dam.  For  the  time,  until 
this  action  is  taken,  a  detailed  emergency  operation  plan  and  warning  system 
should  be  developed  and  aroftnd  the  clock  surveillance  should  be  provided 
luring  periods  of  unusually  heavy  precipitation. 

--  / 

Within  3  months  of  the  notification  of  the  owner, additional  hydrologic/ 
hydraulic  investigations  should  be  commenced.  These  investigations  should 
ittempt  to  more  accurately  define  the  site  specific  characteristics  of  the 
watershed  and  determine  appropriate  mitigating  measures  to  be  taken  in 
response  to  the  seriously  inadequate  spillway  capacity.  Further  investigation 
Into  structural  stability,  including  subsurface  and  structural  explorations, 
should  be  commenced  within  the  same  time  frame.  An  investigation  into  the 
treatments  required  to  repair  the  other  deficiencies  which  exist  on  this 
structure  should  also  be  commenced  within  3  months.  Within  *18  months  of  the 
-3t(}  of  notification,  appropriate  remedial  measures  should  be  completed. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations,  Copies  of  these  guidelines  u;ay  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  flProbable  Maximum 
Flood,f  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate  condition. 
The  test  flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aide  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 
County  Located: 
Watershed: 

Date  of  Inspection: 


Rainbow  Lake  Dam  I.D.  No.  NY  18 

New  York 

Hamilton 

Upper  Hudson  River  Basin 
October  18,  1979 


ASSESSMENT 


Visual  inspection  of  this  dam  and  engineering  analyses  which  have  been 
performed  revealed  conditions  which  constitute  a  hazard  to  human  life  or 
property.  As  a  result  of  these  determinations  the  dam  has  been  assessed  as 
"unsafe,  emergency" . 

Serious  leaks  through  the  dam  and  along  the  interface  between  the  dam 
and  its  foundation  were  noted.  There  was  overall  deterioration  of  the  concrete 
and  masonry  sections.  A  void  near  the  top  of  the  masonry  section  provides 
evidence  of  past  overtopping.  Stability  analyses  performed  for  the  structure 
indicate  that  under  extreme  loading  conditions  ice  loading,  \  PMF,  PMF  safety 
factors  against  both  sliding  and  overturning  are  unacceptable  (below  1.0). 

Using  the  Corps  of  Engineer's  Screening  Criteria  for  the  initial  review 
of  the  spillway  adequacy,  it  has  been  determined  that  the  structure  would 
be  overtopped  for  all  storms  exceeding  496  of  the  Probable  Maximum  Flood  (PMF) . 
Due  to  the  condition  of  the  structure,  it  is  questionable  as  to  whether  it 
could  withstand  a  substantial  flow  over  the  crest.  Therefore,  a  flood-wave 
analysis  was  performed.  This  analysis  indicates  that  in  the  event  of  a  com¬ 
plete  breaching  of  the  dam  water  surface  levels  downstream  could  reach  depths 
which  pose  significant  danger  to  residents.  The  spillway  is,  therefore, 
adjudged  as  seriously  inadequate. 

Due  to  the  serious  nature  of  the  deficiencies  on  this  dam,  it  is  rec¬ 
ommended  that  as  soon  as  possible,  the  water  surface  in  the  lake  be  lowered 
to  a  level  at  least  10  feet  below  the  top  of  the  dam.  For  the  time,  until 
this  action  is  taken,  a  detailed  emergency  operation  plan  and  warning  system 
should  be  developed  and  around  the  clock  surveillance  should  be  provided 
during  periods  of  unusually  heavy  precipitation. 

Within  3  months  of  the  notification  of  the  owner, additional  hydrologic/ 
hydraulic  investigations  should  be  commenced.  These  investigations  should 
attempt  to  more  accurately  define  the  site  specific  characteristics  of  the 
watershed  and  determine  appropriate  mitigating  measures  to  be  taken  in 
response  to  the  seriously  inadequate  spillway  capacity.  Further  investigation 
into  structural  stability,  including  subsurface  and  structural  explorations, 
should  be  commenced  within  the  same  time  frame.  An  investigation  into  the 
treatments  required  to  repair  the  other  deficiencies  which  exist  on  this 
structure  should  also  be  commenced  within  3  months.  Within  18  months  of  the 
date  of  notification,  appropriate  remedial  measures  should  be  completed. 
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1:  PROJECT  INFORMATION 


GENERAL 

a.  Authority 

The  Phase  1  inspection  reported  herein  was  authorized  by  the  Depart¬ 
ment  of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill 
the  requirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions  of 
the  dam,  to  identify  deficiencies  and  hazardous  conditions,  to  determine 
if  these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
recommend  remedial  measures  where  required. 

DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam 

The  Rainbow  Lake  Dam  is  a  masonry  and  concrete  dam  with  the  spillway 
located  in  the  center  of  the  structure,  and  a  small  bridge  crossing 
over  the  spillway. 

The  dam  is  approximately  75  feet  long  and  a  maximum  of  25  feet  high, 
of  the  dam.  The  lower  portion  of  the  central  section  dam  on  either 
side  of  the  spillway  is  composed  of  a  mixture  of  concrete  and  cobbles. 
The  upper  portion  of  the  dam  is  laid  up  stone  with  mortar  in  the  joints 
between  stones.  The  stones  near  the  center  of  the  structure  are 
predominantly  cobble  sized  while  at  either  end  of  the  dam  larger 
stones  are  present. 

The  spillway  is  19  feet  wide.  The  crest  of  the  spillway  is  approxi¬ 
mately  4  feet  below  the  top  of  the  dam.  The  water  flowing  over  the 
crest  plunges  7  feet  onto  a  4  foot  long  inclined  concrete  section. 

At  the  end  of  the  inclined  section,  there  is  another  verticle  drop 
of  about  10  feet  to  the  base  of  the  dam. 

The  plans  for  the  structure  indicate  that  there  is  a  reservoir  drain 
in  the  center  of  the  spillway  section.  This  drain  consists  of  a  sluice 
gate  2  feet  wide  by  1.5  feet  high.  The  existence  of  this  drain  could 
not  be  verified  during  the  visual  inspection.  No  apparent  means  of 
controlling  the  drain  sluice  gate  was  found. 

A  small  corrugated  metal  pipe  arch  (13,Tx22")  located  on  the  southern 
end  of  the  dam  provides  a  small  amount  of  additional  spillway  capacity. 
The  invert  of  this  pipe  is  approximately  1  foot  below  the  crest  of 
the  dam. 


A  steel  truss  bridge  with  a  timber  plank  deck  crosses  over  the  spillway. 

There  are  concrete  piers  on  either  end  of  the  spillway.  Piers  do  not 
extend  the  full  width  of  the  bridge,  so  a  stell  frame  has  been  constructed 
to  support  the  downstream  edge  of  the  bridge.  The  concrete  bridge  abutments 
are  approximately  5  feet  beyond  the  piers  and  are  a  part  of  the  main  dam. 

b.  Location 

This  dam  is  located  in  the  Town  of  Indian  Lake  on  Wilderness  Road,  which  is 
off  County  Route  4-.  It  is  just  downstream  of  Wilderness  Rainbow  Lake  Lodge. 

The  dam  is  approximately  5  miles  southeast  of  the  village  of  Indian  Lake. 

c.  Size  Classification 

The  dam  is  25  feet  high  and  the  lake  has  a  storage  capacity  of  97.4  acre-feet. 
Therefore,  the  dam  is  in  the  small  size  category  as  defined  By  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  dam  is  classified  as  "high"  hazard  due  to  the  presence  of  10  to  15 

houses  and  mobile  home  trailers  along  the  banks  downstream  of  the  dam. 

e.  Ownership 

The  dam  is  owned  by  208633  Holdings  Ltd.  of  Hawley,  Pennsylvania.  The 
administrator  for  this  company  is  Mr.  Art  Lemp,  Mr.  LempTs  address  is 
Box  1000,  Hemlock  Farms,  Hawley,  Pennsylvania  18428  and  his  phone  number 
is  (717)  775-7393.  The  caretaker  for  the  property  is  Mr.  Jerry  Campbell. 

His  phone  number  is  (518)  648-5151. 

f.  Purpose  of  Dam 

The  dam  is  used  to  maintain  the  water  surface  of  Rainbow  Lake  for  recreational 
purposes. 

g.  Design  and  Construction  History 

No  information  about  the  original  construction  of  the  dam  was  available. 

The  dam  was  reconstructed  in  1929  and  except  for  minor  repairs  has  remained 
essentially  unchanged  since  that  time. 

h.  Normal  Operating  Procedures 

Water  flows  over  an  ungated  spillway.  There  are  provisions  for  up  to  3  feet 
of  stoplogs.  These  stoplogs  are  added  during  the  summer  months  to  raise  the 
level  of  the  lake. 

1.3  PERTINENT  DATA 


a. 

Drainage  Area  (acres) 

5626 

b. 

Discharge  at  Dam  (cfs) 

Spillway  at  Top  of  Dam 

13"x22"  Pipe  Arch  at  Top  of  Dam 

370 

3 

c. 

Elevation  (plan  datum) 

Top  of  dam 

Spillway  Crest  (With  6"x6"  Timber) 
Invert  of  13,,x22,,  Pipe  Arch 

117.5 
114.2 

116.5 

-2- 


Lake  Surface  Elevation- (USGS  Datum) 

(USGS -Thirteenth  Lake,  NY  Quad,  1954) 

d.  Reservoir  -  Surface  Area 
Top  of  Dam 

Spillway  Crest 

e.  Storage  Capacity 
Top  of  Dam 
Spillway  Crest 

f  ♦  Dam 

Type:  Concrete  and  Masonry 
Dam  Length  (ft.) 

Crest  Elevation  (Plan  Datum) 

Crest  Width  (ft.) 


(acres) 

26.6 

14.7 

(acre-feet) 

97.4 

37.7 


75 

117.5 

12.4 


g.  Spillway 

Type:  Uncontrolled  concrete  rectangular  weir.  Provisions  for  up 
to  3.3  feet  of  flashboards.  Possibly  several  timbers  still 
in  place  below  flashboards 

Length  (ft.)  19 

h.  Reservoir  Drain 

Type:  Sluice  gate  2  feet  wide  by  1.5  feet  high 
Control:  No  apparent  means  of  control 
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SECTION  2:  ENGINEERING  DATA 


2.1  GEOTECHNICAL  DATA 

a.  Geology 

The  Rainbow  Lake  Dam  is  located  in  the  Adirondack  Highlands  physio¬ 
graphic  province  of  New  York  State.  The  original  rock  was  sedimentary 
with  large  intrusions  of  igneous  rocks  (anorthosites,  granites,  gabbros) . 
Much  of  this  rock  has  been  metamorphosed  by  heat,  pressure,  folding  and 
faulting.  Surface  features  of  the  rock  reflects  the  effects  of  glaciation, 
A  review  of  the  "Brittle  Structures  Map  of  the  State  of  New  York"  indi¬ 
cated  that  there  are  no  faults  in  the  immediate  vicinity  of  the  dam. 

The  surficial  soils  are  the  result  of  glaciations  during  the  Cenozoic 
Era,  the  last  of  which  was  the  Wisconsin  glaciation. 

b.  Subsurface  Investigations 

No  records  of  any  subsurface  investigations  were  available  either  from 
the  original  construction  or  the  1929  reconstruction.  In  the  application 
for  the  reconstruction,  it  was  stated  that  the  dams  would  be  founded  on 
rock  which  contained  no  porous  seams  or  fissures. 

2.2  DESIGN  RECORDS 

No  records  from  the  original  construction  of  the  dam  were  available.  An 
application  for  the  1929  reconstruction  provided  certain  design  data 
concerning  the  structure.  This  design  data  included  sketches  of  the 
structure.  However,  measurements  made  during  the  visual  inspection  did 
not  agree  with  these  sketches.  A  sketch  of  the  field  measurements  has 
been  included  in  Appendix  F. 

2.3  CONSTRUCTION  RECORDS 

No  construction  records  were  available. 

2.4  OPERATION  RECORDS 

No  operation  records  were  available. 

2.5  EVALUATION  OF  DATA 

Data  available  for  the  preparation  of  this  report  was  very  limited.  The 
primary  source  of  information  was  the  Department  of  Environmental  Con¬ 
servation  files.  Due  to  the  limited  data  available,  certain  assumptions 
had  to  be  made  concerning  the  structure.  Within  these  limitations,  the 
available  data  was  adequate  for  the  purpose  of  the  Phase  1  inspection. 


SECTION  3:  VISUAL  INSPECTION 


FINDINGS 


a.  General 

Visual  inspection  of  the  Rainbow  Lake  Dam  was  conducted  on  October  18,  1979. 

The  weather  was  generally  overcast  with  the  temperature  in  the  fifties.  The 
water  surface  at  the  time  of  inspection  was  3  feet  below  the  crest  of  the 
dam.  Water  was  flowing  over  the  spillway  at  a  depth  of  several  inches. 

b.  Dam 

The  main  dam  can  be  considered  to  consist  of  three  sections  differentiated 
by  the  composition.  There  is  a  central  section  on  either  side  of  the  spill¬ 
way  which  will  be  discussed  as  lower  and  upper  portions.  The  third  section 
is  the  low  masonry  portions  on  either  end  of  the  dam. 

The  concrete  on  the  lower  portion  of  the  central  section  was  badly  deteriorated. 
The  surface  was  entensively  worn  with  boulders  and  cobbles  protruding  from 
all  exposed  faces.  Seepage  was  noted  coming  through  this  segment  in  several 
locations.  In  addition,  there  was  extensive  seepage  along  the  interface 
between  the  concrete  and  the  rock  foundation. 

The  upper  portion  of  the  central  section  is  laid-up  stone  with  a  small  amount 
of  mortar  between  stones.  The  stones  appeared  to  be  slightly  larger  than 
those  in  the  lower  section,  but  they  were  still  predominantly  cobble  size. 
Mortar  was  missing  in  some  of  the  joints  between  stones  at  the  northern 

end  of  the  spillway.  The  top  layers  of  stones  had  been  removed  on  the  section 

beyond  the  southern  end  of  the  spillway,  leaving  a  void  under  the  bridge 

deck.  The  void  is  approximately  1  foot  deep  and  3  feet  wide  and  extends 

from  the  downstream  face  to  within  2  feet  of  the  upstream  face.  As  a  temp¬ 
orary  repair  measure,  the  upstream  portion  of  this  void  had  been  filled  with 
sand  bags,  stone,  plastic  and  some  concrete.  This  had  returned  the  crest 
at  the  face  of  this  section  to  its  previous  elevation. 

Due  to  the  bedrock  elevation,  the  height  of  the  dam  is  less  on  either  end 
than  it  is  in  the  central  section.  This  lower  section  on  the  southern 
end  of  the  dam  is  deteriorated  and  leaking  in  several  locations.  Three 
areas  of  substantial  leakage  were  noted  along  the  base  of  the  section.  The 
low  section  on  the  northern  end  of  the  dam  is  composed  of  large  boulders 
and  random  fill.  No  leaks  were  observed  on  this  section. 

c .  Spillway 

Visual  inspection  of  the  spillway  was  hindered  by  water  flowing  over  the 
crest.  There  are  provisions  for  up  to  3  feet  of  stop  logs  above  the  spillway 
crest.  At  the  time  of  the  inspection,  all  these  stop  logs  had  been  removed. 

It  is  possible  that  there  are  several  timbers  in  place  which  raise  the  spill¬ 
way  crest.  The  flow  over  the  spillway  prevented  inspection  of  these  timbers. 
This  dam  had  previously  been  inspected  on  October  4,  1979.  Some  of  the  stop 
logs  had  been  in  place  at  that  time.  Photographs  from  that  inspection  seem 
to  indicate  that  the  spillway  is  in  satisfactory  condition. 

The  small  pipe  arch  at  the  southern  end  of  the  dam  was  in  satisfactory  condi¬ 
tion.  Water  flowing  over  the  spillway  prevented  any  observation  of  the 
reservoir  drain.  Its  existence  could  not  be  verified. 


d.  Downstream  Channel 

The  channel  immediately  downstream  of  the  dam  was  cut  into  bedrock 
and  was  in  good  condition.  The  stream  then  proceeded  in  a  westerly 
direction  in  a  meandering  rock-filled  channel. 

e.  Reservoir 

There  were  no  signs  of  soil  instability  in  the  reservoir  area. 

f.  Appurtenant  Structures-Bridge 

The  steel  truss  bridge  with  the  wood  plank  deck  across  the  spillway 
is  in  good  condition.  The  device  for  removing  the  stop  logs,  which 
is  located  on  the  top  of  the  bridge,  appears  to  be  operable.  The 
legs  of  the  frame  founded  in  the  stream  channel  which  supports  the 
downstream  side  of  the  bridge  were  bowed  in  the  downstream  direction. 
The  abutments  to  the  bridge  are  formed  by  the  dam  itself.  The  seepage 
and  deterioration  of  the  dam  on  either  end  of  the  spillway  was  pre¬ 
viously  discussed.  Seepage  has  resulted  in  the  downstream  comer 
of  the  southern  abutment  being  undermined. 

3.2  EVALUATION  OF  OBSERVATIONS 

Visual  observations  revealed  several  serious  deficiencies  on  this 
structure.  The  following  items  were  noted. 

(1)  The  overall  deterioration  of  the  concrete  and  masonry  sections 
which  compose  the  dam. 

(2)  The  seepage  through  the  dam  and  along  the  interface  between  the 
dam  and  bedrock. 

(3)  The  void  at  the  top  of  the  masonry  section  under  the  bridge  deck. 

(4)  The  undermining  of  the  comer  of  the  southern  bridge  abutment. 
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SECTION  4:  OPERATION  AND  MAINTENANCE  PROCED 


4.1  PROCEDURES 

There  are  no  formal  operating  procedures  for  this  dam.  Stop 
logs  are  removed  in  the  fall  to  provide  additional  spillway 
capacity,  They  are  replaced  during  the  summer  months  to  pro¬ 
vide  a  higher  lake  level. 

4.2  MAINTENANCE  OF  DAM 

No  regular  maintenance  is  performed  on  this  structure. 


WARNING  SYSTEM  IN  EFFECT 


No  apparent  warning  system  for  evacuation  of  downstream  residents 
is  present. 


SECTION  5 ;  HYDRAULIC/HYDROLOGIC 

5.1  DRAINAGE  AREA  CHARACTERISTICS 

Delineation  of  the  watershed  draining  into  the  reservoir  pool  area 
was  made  using  the  U.S.G.S.  15  minute  quadrangles  for  Thirteenth 
Lake  and  Newcomb,  NY.  The  8.79  square  mile  drainage  area  consists 
primarily  of  wooded  lands  with  several  ponds  located  in  the  lower 
portion  of  the  drainage  area.  Relief  in  the  drainage  area  is 
relatively  steep  with  slopes  ranging  from  10  to  36%.  Mountain 
peaks  occur  at  elevations  from  500  to  1600  feet  above  the  normal 
lake  level. 

5.2  ANALYSIS  CAPACITY 

The  analysis  of  the  floodwater  retarding  capability  of  this  dam  was 
performed  using  the  Corps  of  Engineers  HEC-1  computer  program.  Dam 
Safety  version.  This  program  incorporates  the" Snyder  Synthetic  Unit 
Hydrograph”  method  and  the  "Modified  Puls"  flood  routing  procedure. 

The  spillway  design  flood  selected  for  analysis  was  the  EWF  in  accordance 
with  recommended  guidelines  for  the  U.S.  Army  Corps  of  Engineers. 

5.3  SPILLWAY  CAPACITY 

The  dam  has  an  ungated  rectangular  spillway  which  provides  the  almost  all 
of  the  available  spillway  capacity.  A  small  corrugated  metal  pipe  arch 
located  on  the  southern  end  of  the  dam  provides  an  insignificant  amount 
of  additional  spillway  capacity.  The  spillway  operates  under  weir  flow 
conditions  and  was  analyzed  as  a  sharp  crested  weir  having  a  discharge 
coefficient  (c)  of  3.32. 

5.4  RESERVOIR  CAPACITY 

Normal  storage  capacity  of  the  reservoir  between  the  spillway  crest  and 
the  top  of  the  dam  is  60  acre  feet  which  is  equivalent  to  a  runoff  depth 
of  0.13  inches  over  the  drainage  area.  Total  storage  capacity  of  the 
dam  is  97.4  acre  feet. 

5.5  FLOODS  OF  RECORD 

No  information  was  available  regarding  the  occurence  of  the  maximum 
known  flood. 

5.6  OVERTOPPING  POTENTIAL 

Analysis  using  the  PMF  and  one-half  the  PMF  indicates  that  the  dam  does 
not  have  sufficient  spillway  capacity.  For  a  PMF  peak  outflow  of  11,132 
cfs,  the  dam  would  be  overtopped  to  a  computed  depth  of  6.30  feet.  For 
the  peak  outflow  from  one-half  the  PMF,  the  depth  of  overtopping  would 
be  3.81  feet.  All  storms  exceeding  4%  of  the  FMF  will  result  in  the 
dam  being  overtopped.  The  spillway  only  has  sufficient  capacity  to  dis¬ 
charge  373  cfs. 

5.7  EVALUATION 

Using  the  Corps  of  Engineers  screening  criteria  for  initial  review  of 
spillway  adequacy,  it  has  been  determined  that  the  dam  would  be  over¬ 
topped  by  all  storms  exceeding  4%  of  the  PMF.  A  flood  wave  analysis, 
assuming  complete  breaching  of  the  dam,  indicates  that  the  water  sur¬ 
face  levels  downstream  of  the  dam  could  reach  depths  which  pose  a 
significant  danger  to  residents. 


The  spillway  capacity  is,  therefore,  adjudged  to  be  seriously  inadequate. 
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SECTION  6;  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  revealed  that  the  structure  is  in  poor  condition. 
Extensive  deterioration  and  serious  leaks  were  noted.  The  masonry 
near  the  top  of  dam  was  in  poor  condition  and  did  not  appear  to  be 
capable  of  withstanding  severe  or  prolonged  overtopping. 

b.  Data  Review  and  Stability  Evaluation 

The  primary  source  of  structural  information  was  two  sheets  prepared 
by  H.  Atkinson  in  1929.  These  sheets  contained  sketches  of  the  pro¬ 
posed  reconstruction  which  was  implemented  in  1929. 

Stability  analyses  were  performed  for  both  the  main  dam  section  and 
the  spillway  section.  The  following  conditions  were  analyzed  for 
each  case: 

a.  Normal,  conditions  with  the  reservoir  level  at  the  spillway  crest; 

c.  Reservoir  level  at  spillway  crest  with  an  ice  load  of  10,000  lb/ft; 

c.  One-half  PMF;  water  flowing  over  the  top  of  dam  to  a  depth  of  3.81  ft 

d.  PMF;  water  flowing  over  the  top  of  dam  to  a  depth  of  6.30  feet. 

The  analyses  performed  (See  Appendix  D)  indicate  that  the  factors  of 
safety  against  overturning  and  sliding  for  each  of  the  sections  are 
as  follows: 

Main  Dam  Section 

Factors  of  Safety 


Case  Overturning  Sliding 

a.  Reservoir  level  at  spillway  crest,  1.58  1.16 

b.  Same  as  (a)  plus  an  ice  load  of 

10000  lb/ft  .43  .43 

c.  One-half  PMF,  water  flowing  3.81 

feet  over  top  of  dam  1.15  .78 

d.  PMF,  water  flowing  6.30  feet  over 

top  of  dam  .97  .64 

Spillway  Section 

Factors  of  Safety 

Case  Overturning  Sliding 

a.  Reservoir  level  at  spillway 

crest,  .80  .35 

b.  Same  as  (a)  plus  an  ice  load  .15  .18 

of  10,000  lb/ft 

c.  One-half  PMF;  water  flowing 

3.81  feet  over  top  of  dam  .67  .29 

d.  PMF;  water  flowing  6.30  feet  over 

top  of  dam  .60  .27 


The  stability  analyses  indicate  that  the  stability  of  both  sections 
of  the  structure  is  seriously  deficient.  The  safety  factors  fall 
to  critical  levels  under  extreme  loading  conditions  (ice  load,  \  PMF, 
PMF) . 

Due  to  the  lack  of  accurate  data  concerning  the  structure,  the  analyses 
were  based  on  approximate  dimensions.  Field  investigations  are 
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required  to  obtain  more  information  about  the  foundation  bedrock 
and  about  the  dimensions  of  the  dam  itself.  This  information  should 
then  be  incorporated  into  a  more  detailed  structural  stability 
analysis  for  each  of  the  sections  of  the  dam.  This  analysis  should 
be  combined  with  studies  of  the  other  structural  deficiencies  noted 
on  this  structure.  The  studies  should  result  in  a  coordinated  design 
to  correct  the  deficiency  in  the  overall  stability  of  the  structure, 
as  well  as  the  localized  defects  (deteriorated  concrete,  leakage,  etc.) 


d.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  2 .  Due  to  the  location,  a 
seismic  stability  analysis  was  performed  in  accordance  with  Corps 
of  Engineers  guidelines.  The  seismic  analysis  was  performed  for 
normal  conditions  with  the  water  level  near  the  top  of  dam.  For 
the  main  dam  section  the  safety  factor  against  overturning  with 
3eismic  considerations  included  is  1.36  and  against  sliding  is 
1.16.  For  the  spillway  section,  the  safety  factors  against  both 
overturning  and  sliding  are  below  1.0.  These  low  safety  factors 
further  indicate  that  additional  stability  studies  are  required. 


SECTION  7;  ASSESSMENT/RECOMMENDATION 


7.1  ASSESSMENT 

a.  Safety 

The  Phase  1  inspection  of  the  Rainbow  Lake  Dam  revealed  that  the  dam 
is  in  poor  condition  with  several  serious  deficiencies.  Serious  leaks 
and  substantial  deterioration  of  the  structure  were  noted  by  the  visual 
inspection.  Engineering  investigations  indicated  that  the  spillway 
capacity  is  seriously  inadequate  (unable  to  discharge  outflow  of  1/2 
the  PMF) ,  and  that  the  dam  may  be  unstable  under  extreme  loading  con¬ 
ditions.  For  these  reasons,  this  dam  has  been  assessed  as  "unsafe”. 

b.  Adequacy  of  Information 

Information  which  was  available  concerning  this  structure  was  extremely 
limited.  The  1929  sketches  of  the  dam  provided  some  information  con¬ 
cerning  the  structure.  However,  the  dimensions  shown  on  these  plans 
did  not  agree  with  measurements  made  during  the  visual  inspection.  In¬ 
formation  about  the  lake  was  obtained  from  the  1971  plan  of  the  area 
prepared  by  Edward  C.  Hess  Associates,  Inc.  Due  to  the  limited  amount 
of  information  available,  certain  assumptions  had  to  be  made  concerning 
both  the  dam  and  the  reservoir. 

c.  Need  for  Additional  Investigations 

Since  the  spillway  was  assessed  as  seriously  inadequate,  additional 
hydrologic  and  hydraulic  investigations  are  required  to  more  accurately 
determine  the  site  specific  characteristics  of  the  watershed. 

Further  investigation  of  the  structural  stability  of  the  dam  is  also 
required.  These  studies  should  include  subsurface  and  structural 
investigations  to  obtain  information  about  the  condition  of  the 
structure  and  its  foundation.  This  information  should  then  be  incor¬ 
porated  into  a  detailed  stability  evaluation. 

d.  Urgency 

Due  to  the  poor  condition  of  this  structure,  immediate  attention  is 
required.  Until  the  required  repairs  are  made,  the  water  level  should 
be  lowered  to  a  level  at  least  10  feet  below  the  top  of  the  dam.  If 
the  reservoir  drain  is  operational  and  capable  of  lowering  the  level 
of  the  lake  to  the  required  elevation,  it  may  be  used.  If  it  is  not 
operational,  some  other  method  of  lowering  the  water  surface  must  be 
devised. 

The  additional  hydrologic  and  hydraulic  investigations  which  are  needed 
should  be  commenced  within  3  months  of  the  date  of  final  approval  of 
this  report.  Investigation  of  the  structural  stability  of  the  dam  should 
also  be  commenced  within  3  months. 

Mitigating  measures  deemed  necessary  as  a  result  of  the  investigations 
and  repairs  required  due  to  the  overall  deterioration  should  be  completed 
within  1  year  of  the  date  of  final  approval  of  this  report. 

7.2  RECOMMENDED  MEASURES 


a.  Lower  the  water  surface  to  10  feet  below  the  top  of  dam  until 
required  repairs  and  modifications  are  made. 

b.  The  serious  leaks  both  in  the  dam  and  along  the  interface  between 


the  dam  and  bedrock  should  be  repaired. 

Additional  necessary  repairs  dealing  with  the  overall  deterioration 
of  the  dam  should  be  made. 

After  completing  the  hydrological  investigations,  mitigating  measures 
dealing  with  the  seriously  inadequate  spillway  capacity  should  be 
determined. 

After  the  structural  stability  analysis  has  been  completed,  appropriate 
remedial  work  should  be  undertaken. 

The  void  at  the  top  of  the  masonry  section  under  the  bridge  deck 
should  be  repaired. 


I 


Upstream  Face  -  Note  Void  to  Left  of  Spillway 


Downstream  Face  on  South  End  of  Spillway  -  Note  Void  at  Top 
and  Deterioration  on  Lower  Portion 


Area  on  Upstream  Face  to  Left  of  Spillway  in  Which  Void  Had  Been  Partially  Filled 


Upper  Portion  of  Central  Section  at  Northern  End  of  Spillway  -  Note 
Deterioration  of  Concrete  and  Seepage  at  the  Base. 


Outlet  of  Small  Pipe  Arch  at  Southern  End  of  Dam 


Downstream  Face  of  Low  Masonry  Portion  to  South  of  Spillway 
Note  Seepage  Near  Center  of  Picture 


Close-up  of  Leak  Shown  in  Picture  Above 


Downstream  View  of  Spillway  with  Flashboards  in  Place  on  10/4/79 


APPENDIX  B 

VISUAL  INSPECTION  CHECKLIST 
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VISUAL  INSPECTION  CHECKLIST 


1)  Basic  Data 


a.  General 


Name 


of  Dam  R*  IM&OU)  Lak£  &A* V. 


Fed.  I.D.  #  N.V.  <3 _ 

River  Basin  f/o6So/V 

Location:  Town  LaK£. 

Stream  Name  Sks  fiftOOK 
Tributary  of  _________________ 

Latitude  (N)  ' _ 


DEC  Dam  No 


.  (86-gV7  -fe.g 


County  W/QA1/4.T&/ 


Latitude  (N)  Longitude  (W)  *7  S0  _ 

Type  of  Dam  SQA/gy~  £-4/ &  0?  ^Ta,^  Uj it#  Ea%tj<  Ffic  CgftT  ffo4& 

Hazard  Category  C _ 

Date(s)  of  Inspection  [ 8/7^ _ 

Weather  Conditions  SOs  ft^TcV'  O-CukV _ 

Reservoir  Level  at  Time  of  Inspection  G^'&GC  _ 

b.  Inspection  Personnel  fc.  UdftgF/vikcft  '  ^.W/WcA* _ 


c.  Persons  Contacted  (Including  Address  &  Phone  No.) 


d.  History: 

Date  Constructed 


Date(s)  Reconstructed  Ij 


Designer  _ 

Constructed  By 


Owner 


4)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.)___£L££t£ _ 


c.  Unusual  Conditions  Which  Affect  Dam  flee*  10>t^  Lagg  [M 

Cc/MTee-  LaKs  Gftifs  S  A<.i*e  A  eft  7u>e, _ 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  IQ-/S  f/owyg'a  A fj£AR 
S’TZSAr'K  (Qq  «ut  €  or  Tv<rse  Arc  7*2*  ice-R.% 


b.  Seepage,  Unusual  Growth  SsgP^s^-  ~  Screws /(te  Ti'Raogd/ 

c.  Evidence  of  Movement  Beyond  Toe  of  Dam  RoCt<  foU/V T<oai  -  A/e 

tAcver»\e/vi.r 


d.  Condition  of  Downstream  Channel  fic>cK~  ^laga  .' 
Cn<J<Vai£C  ^eVc/vk  ^A/vv. 


7)  Spillwavfs)  f Including  Discharge  Conveyance  Channel 


i.  General  CfNTgld  Sp^LL^AV  C(fAA/u£L  .  lg2*)cZ2"  fypgJUcH 


Condition  of  Service  Soillwav  ”  C  HA*iMe  <_  -  R?Qi/fTfCAiS  Fo^,  0  P  *^0 
_  ,  W**4f«Ai  ~~  , 

3  of=  3TcP  Uo(SS  -v’S€/*\ev^G  //MS"  GF  I*/  S  PeCTraA/, 


G  \  (Oeefc  T7/wA££  «*r  SVcc  ga/  Tec  or  CcA'C&ETd"  ujai/q/ 


Cftgsr  Po53<ac^  Mo/gfl.  T/magas  Co^^yV  8g  QgTvs-&At//Us& 


I  M  £  PS  S.T  1  Q'^  Com  f  &  &V  UJrt~r<?R  FLquJavc?  0</g/^ 


Sp/cCuwv  Cft£*T 


6 


!.  Condition  of  Auxiliary  Spillway  fiPf  OSSJLl 

Coaj&i tiom  -  /I&out  (  /  to uAn.  CizcrsT 


81  Reservoir  Drain/Outlet  -  &«*/*  />v6fC*7Tff&  a*  fcA*S  &OT  Cwt6  ^O*  i 

-  g£-  C>  Qr£Ai/c6  Oyf  To  WArffi.  rtow/vd  tW  ±P/<.Cuj4Y  , 

Type:  Pipe  _________  Conduit  _________  Other  ______________  i 


Material:  Concrete  _ 

Size:  _ _ 

Invert  Elevations:  Entrance  _ 
Physical  Condition  (Describe) : 

Material:  _ 

Joints :  _ 

Structural  Integrity :  _ 


Metal 

Length 


_  Other  _ 

Exit  _ 

Unobservable 


Alignment 


Hydraulic  Capability: 


Wox/e  Oase*u£& 

Means  of  Control:  Gate  _ Valve 


Operation:  Operable  _  Inoperable  _ Other  _ 

Present  Condition  (Describe)  :  fin/sw  (_p  Tyg  bo 

(r  (i  0 ?<ut+£_a’  T“At  (T 


Uncontrolled 

Other 


£~  <'sr 


7 


9)  Structural 

a.  Concrete  Surfaces  Sp*lua/6-  fosTeft  \  kTeh  -  Sg  Rtc>vsL£A*rA<a£ 


Loiogft.  Rqfcr  /s  Co^c/tgT^  TW>g  Co/»<gT<.oCT/oAj  ~  l^km^P  ~£gg=r  £o 6S r/WT/  A  <- 


^erg^voft^TioM _ Uppea  Part  is  4*/ 4  Oft  £tca/£^  WVoait**- 


OF  ft\oft.T4g.  I  S  ^\/SS/AJ6  £  SVoA/gS  SfTT/A/6  /A( 


b.  Structural  Cracking  Sows  A)oT£k  -  Co^CggTfr  /•/  A  S  6ggA£ 

^RO 6£fc>  ON  Z.ou>£A  P/iftr  or  fidwv  A/<g4ft  S>/u.vU4V  -  Re  4 

^«kcR£T£  Sggwc  T$  Be"  * 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement)  A/q 
fie&Rocir  ^ou/^^Ano 


d.  Junctions  with  Abutments  or  Embankments.  fluTivi £aC7~s  (S<T/V<=  A4£.<-)/ 


.  Drains  -  Foundation,  Joint,  Face  A/qa 


tO*M*7~  y  S«E  ^gA1 .  ^Lqiq 6  ^ l/i 


/^y#>£CT(OAi . 


Seepage  or  Leakage  SofetT^/vrn  di.  ~  Soi^g  Co*\/a/(S 


T^g  Hm  hrsecr  2  W-QsTcF  /Icq a/6 


l*4TgftfVAcg  3  LeAHrs  o*j  Soot*  £'Vy/< 


Pgo»y  £&A£  *£  S^VllUjAr  C HAAtHGL^  ^AfO^/Vg^  i»£/4*f  ^7* 


iKTSjIJrMLE  A/cR.t^Aa(  £/v£  op  Cp/LC.  OJA 


ft 


h.  Joints  -  Construction,  etc.  <Jo/nts  GgTuj£gA/  fo'fg'eftgWr  "JV ?g$  op 
Cgwstauct  o*i  /Wgaft.e6  Ok”/»V 


o.  Stability  Qo& <  tv c>/vA&£g  -/Vp  jft  p$r  Qj/eRJILl. 

8i>r  fVo&ig/r^ _ 

p.  Miscellaneous  Vo  fe>  At  <qP  af  fortes.  <^r  Soot h  £a<6  of  SWaiUMV 

P**.T  f^4S  €>gg^  ^aeo  U^TW  6d<SS  3  £~/il  ^  j  7>M  RtQAflY  RePA/% 


10)  Appurtenant  Structures  (PwreHtewe,  6*ak,  datahmee.  Other) 

a.  Description  and  Condition  f3fl<fog>£  SP'CluiAfr^ _ 

%7eee.  Tgufg  6ftft><S£  uj/"?-//  U)oot>  ^gcjjL^A/fr  ^gck~. _ 

TujO  CjjA^±j£C£  SoAAOftT  fo  O  lo  M  S  7*  A  £  Aa*.  PaftT»<>Ai 

Of  A$g  8ou>£fc>  QuTtiMftk  SuSj/TL^. _ 

^g'6<sg  /a/  S/ht>  s^ctaA)<  CoA/6fT>oA^^  Qur  ^fturn\f>vrs 
£P/g~&S  ^Ox/gA/  ^oRo vgk  &V  Tiyg  ba/vy  ^Tsg~0.r 

/Uc  RATflgg.  b£T££j Oft.ftT'g'k. _ 

Ogove-g  cn  75p  o?  Oat  £<5  Osg& 

ftgmoU/AJ<3>  SVpp  ^q6S _ 


APPENDIX  C 


HYDROLOGIC/HYDRAULIC 
ENGINEERING  DATA  AND  COMPUTATIONS 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AMD  HYDRAULIC 
ENGINEERING  DATA 


1 


AREA -CAPACITY  DATA: 


Elevation 

(ft.) 

Surface  Area 
(acres) 

Storage  Capacity 
(acre-ft.) 

1) 

Top  of  Dam 

in.  5 

ZG.G 

111.5 

2) 

Design  High  Water 
(M ax*  Design  Pool) 

• 

3) 

AmtiHflgy  Spillway 
Crest 

iiy.z 

IM.7 

4) 

Pool  Level  with 
Flashboards 

5) 

Service  Spillway 

Crest 


DISCHARGES 

Volume 

(cfs) 

1)  Average  Daily  _ 


2)  Spillway  @  Maximum  High  Water  370 

3)  Spillway  @  Design  High  Water  _________ 

PiAg  Aacw  M(S»/  U)(«Tgp 

A)  Spillway  (?  Auxiliary -Spii-lwey' ai»eot  Elevation  3 

5)  Low  Level  Outlet 


6)  .Total  (of  all  facilities)  @  Maximum  High  Water  37  3 

7)  Maximum  Known  Flood  _ 


PRINCIPAL 


EMERGENCY 


_  JIM  A _  _  Elevation 

CoAfcft£T^  Type 

_ Hjfi _  Width 


4 


Ft  *5 wap*  R/sS  '  Op  Tc 

Op  T&  ^  Ft~ _ 


Type  of  Control 

_ Uncontrolled 

Control  led: 

V£>,  Type 

(Flashboards;  gatej 

_  Number 


Size/Length 


Invert  Material 


Anticipated  Length 
of  operating  service 


Chute  Length 


Height  Between  Spillway  Crest 
& -Approach  Channel  Invert 
(Weir  Flow) 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 


Land  Use  -  Type: 
Terra i n  -  Rel ief : 
Surface  -  Soil: 
Runoff  Potential 


_ 

Rg<L,q Tn>£L-  ?  P£2_W_£4_6L£ _ 

(existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

P  OSS/ftlK  Jk  es  taaj  t/ a-  l.  Set  1  >yig-A^T/»7~<>d'V  _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

A/o/V  <£T _ 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  M O \i  £ _ 

Elevation:  _ •  _ 

Reservoir: 


(Miles) 


Length  @  Maximum  Pool  _ 

Length  of  Shoreline  (@  Spillway  Crest) 


(Miles) 
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Formerly  GA-17 


NEW  YORK  STATE  DEPARTMENT  Of  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRIO 


SUBJECT 


1 c  / HvbMuuc  C^potat'^S 


COMPUTED  BY  DATE 


dUO  lO/z.5/71 


BaEBsfoisiinullllllllH 


iraaEiis-iwii 


lagMaBwmEHBMaEtaMBaBiHiHBBgi 
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00.1S-1  (3/7$) 
Fo/merty  CA-17 


Him  YORK  STATE  DEPARTMENT  OF  ENVIRONMENtAl  CONSERVATION 


PROJECT  GRID 


»UMCV.  I 

tifDKOLobtc/ HYbRf\VU<.  CwPU'rA~n$VS 


CHECKED  8Y 


COMPUTEO  BY 

Rlu) 


l«a2MaSS!*liW!REr*aaiaEI®B*HSBI3*«IMW 


mmtSHSM 


mniESSBai 


—II  II  l IUM«i ■■—HI 


00-15-1  <3/78) 
Formerly  GA-17 


NEW  YORK  STATE  DEPARTMENT  OF  ENVIRONMENTAL  CONSERVATION 

PROJECT  GRID 


JOB 

_£ 

/»/vPou)  Lap--  &/\n\ 

CHECKED  BY 

DATE 

SUBJECT 

HyqrcLQ6(c.  /  Hydraulic  Co*Pv~rti'r'c>\/i 

COMPUTED  BY 

Rluj 

OATE 

l0/25’/7‘f 
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APPENDIX  D 


STABILITY  COMPUTATIONS 


INPUT  TO  STABILITY  ANALYSIS  PROGRAM 


INPUT  ENTRY  PROGRAM  No. 

Unit  Weight  of  Dam  (K/ft3)  0 

Area  of  Segment  No.  1  (ft3)  1 

Distance  from  Center  of  Gravity  2 

of  Segment  No,  1  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  2  (ft2)  3 

Distance  from  Center  of  Gravity  4 

of  Segment  No.  2  to  Downstream 
Toe  (ft) 

Area  of  Segment  No.  3  (ft^)  5 

Distance  from  Center  of  Gravity  6 

of  Segment  No.  3  to  Downstream 
Tow  (ft) 

Base  Width  of  Dam  (Total)  (ft)  7 

Height  of  Dam  (ft)  8 

Ice  Loading  (K/L  ft.)  9 

Coefficient  of  Sliding  10 

Unit  Weight  of  Soil  (K/ft3)  11 

Active  Soil  Coefficient  -  Ka  12 

Passive  Soil  Coefficient  -  Kp  13 

Height  of  Water  over  14 

Top  of  Dam  or  Spillway  (ft) 

Height  of  Soil  for  Active  Pressure  (ft)  15 

Height  of  Soil  for  Passive  Pressure  (ft)  16 

Height  of  Water  in  Tailrace  Channel  (ft)  17 

Weight  of  Water  (K/ft^)  18 

Area  of  Segment  No.  4  (ft^)  19 

Distance  from  Center  of  Gravity  of 

Segment  No.  4  to  Downstream  Toe  (ft)  20 


Height  of  Ice  Load  or  Active  Water  (ft) 
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